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DETAILED ACTION 

This Office Action is in response to the Amendment filed on March 31 , 2008. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7, 21, and 23-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hikita et al. (US 6,133,637) in view of Kondo et al. (JP 63-240053 
A), Scranton et al. (US 6,099,783), and Nakayama et al. (US Pub. 2002/0004258 A1). 

In re claim 1, Hikita et al. shows (fig. 9) a multi-chip package comprising: at least 
two semiconductor chips (14 and 16) vertically mounted on a substrate (12a) and 
encapsulated with a mold resin (22); and a soft element (elastomer or epoxy resin 18) 
located between at least one of the at least two semiconductor chips and the mold 
resin, the soft element being more elastic and flexible than the mold resin (col. 5, lines 
24-38). Because the soft element of Hikita is formed of the same materials and 
structure as the applicant's claimed invention, it is also inherently configured to reduce 
the constrictive force of the encapsulant on the surface. In re limitation of the soft 
element being "adapted" to relieve stress, it has been held that the recitation that an 
element is "adapted to" perform a function is not a positive limitation but only requires 
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the ability to so perform. It does not constitute a limitation in any patentable sense. In re 
Hutchison, 69 USPQ 138. 

However, Hikita does not clearly disclose that the soft element relieves stress 
between the chips and the mold resin. Kondo discloses (abstract and fig. 2) a soft 
element (flexible material 9) formed on an entire upper surface and side surface of a 
chip (1). The soft element is formed between the chip and the mold resin (3) to protect 
the package from internal stress. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the package of 
Hikita by forming the soft element on the top surface of the chip and between the chip 
and the mold resin as taught by Kondo to protect the package from internal stress. 

Hikita and Kondo show all of the elements of the claims except the soft element 
being an elastomer or epoxy resin without a filler. It is well known in the art that 
encapsulant materials can be formed with or without fillers to form the encapsulant 
having a desired property (adhesive property, hardness property, etc.) However, 
Scranton et al. discloses (col. 17, lines 56-61) that an epoxy resin material may be 
formed without a filler to so that the resin has a putty-like property. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the soft element of Hikita and Kondo by using an encapsulant material having 
no filler as taught by Scranton to form a soft element having a putty-like property. 

Hikita, Kondo and Scranton show all of the elements of the claims except the 
side surface of the two semiconductor chips being coplanar. Such a limitation is not 
patentably distinguishable over the cited art because two vertically stacked 
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semiconductor chips being identical, or having the same size would have side surfaces 
that are coplanar. However, Nakayama et al. shows (fig. 2) a device having two 
semiconductor chips (30, 40) that are vertically stacked and have side surfaces that are 
coplanar. The chips allows mounting resin to extend to both sides of the chip to mount 
them to the substrate together [01 1 1-01 12]. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the package 
of Hikita, Kondo and Scranton by forming the chips having coplanar side surfaces as 
taught by Nakayama to extend resin along both sides of the chip for mounting to a 
substrate. 

In re claims 2 and 3, Hikita et al. shows (fig. 9) a soft element (epoxy resin 26) 
contacts an entire surface of the side or a portion of the side of the semiconductor 
chips. 

In re claims 4 and 5, Kondo shows (fig. 2) that the soft element contacts the 
entire upper surface of the chip or a portion of the upper surface of the chip (as shown 
in figures 1 or 3). 

In re claim 6, Hikita et al. discloses (col. 5, lines 24-28) that an adhesive is 
applied for adhesion between the substrate and the semiconductor chips. Because the 
soft element of Hikita is formed of the same materials and structure as the applicant's 
claimed invention, it is also inherently configured to increase vertical mobility of the 
semiconductor chips against a load of the adhesive applied to the semiconductor chips 
upon cooling. 
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In re claim 7, Hikita et al. discloses (col. 6, lines 24-38 and col. 6, lines 25-33) 
that the soft element comprises elastomer or epoxy resin. 

In re claim 21 , although Hikita shows that a soft element is disposed between the 
two chips in figure 10, Hikita shows in figure 49 that there is no soft element between 
the chips, and when combined with Kondo, the soft element (9) of Kondo would be 
formed on the uppermost chip and not between the two chips of Hikita. Kondo shows 
that the soft element is not disposed between the chip (1) and lead frame (2). 

In re claim 23, Nakayama shows that a resin (74) covers substantially the entire 
side surfaces of the two chips. When combined with Kondo, the soft element of Kondo 
would be applied to both chips and cover the entire side surfaces of those chips. 

In re claims 24 and 25, Nakayama shows (figs. 1 and 2) that the side surfaces of 
the two chips are coplanar and in another configuration shows that the side surface of 
one of the chips contacts the mold resin directly and the other surface of the chips 
directly contacts the soft material. 

Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hikita et al. (US 6,133,637) in view of Kondo et al. (JP 63-240053 A), Scranton et al. 
(US 6,099,783), and Nakayama et al. (US Pub. 2002/0004258 A1) as applied to claim 1 
above, and further in view of Derderian (US 6,569,709 B2). 

In re claims 8 and 9, Hikita, Kondo, Scranton, and Nakayama show all of the 
elements of the claims except the solder balls as terminals for connecting the package 
to an external circuit and the substrate being a PCB. Derderian et al. shows (fig. 1) a 
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package having vertically stacked semiconductor chips (30a and 30b) and a soft 
element formed between them. The package is a PCB (20) having solder balls (14) 
formed as terminals for connecting the package to an external circuit. Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the package of Hikita, Kondo, Scranton, and Nakayama by using solder balls 
as terminals as taught by Derderian to connect the package to an external circuit. 

Claims 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ozawa et al. (US 6,215,182 B1) in view of Kondo et al. (JP 63-240053 A), Scranton et 
al. (US 6,099,783), and Nakayama et al. (US Pub. 2002/0004258 A1). 

In re claim 10, Ozawa et al. shows (fig. 5) a device comprising at least two 
semiconductor chips (22-24) stacked on a substrate; and an encapsulant (26) covering 
the at least two semiconductor chips. Ozawa shows all of the elements of the claim 
except the soft element formed on a surface of at least one of the two chips but not on 
surfaces between the two chips. Kondo discloses (abstract and fig. 2) a soft element 
(flexible material 9) formed on an entire upper surface and side surface of a chip (1 ). 
The soft element is more flexible than the encapsulant and is formed between the chip 
and the mold resin (3) to protect the package from internal stress. When combined with 
Ozawa, the soft element would not be formed between the at least two semiconductor 
chips since Ozawa relies on a film adhesive (38) to secure the chips to each other. 
Furthermore, Kondo shows that the soft element is not disposed between the chip (1) 
and lead frame (2). Therefore, it would have been obvious to one of ordinary skill in the 
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art at the time the invention was made to modify the package of Ozawa by forming the 
soft element on the top surface of the chip and between the chip and the mold resin as 
taught by Kondo to protect the package from internal stress. 

Ozawa and Kondo show all of the elements of the claims except the soft element 
being an elastomer or epoxy resin without a filler. It is well known in the art that 
encapsulant materials can be formed with or without fillers to form the encapsulant 
having a desired property (adhesive property, hardness property, etc.) However, 
Scranton et al. discloses (col. 17, lines 56-61) that an epoxy resin material may be 
formed without a filler to so that the resin has a putty-like property. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the soft element of Ozawa and Kondo by using an encapsulant material 
having no filler as taught by Scranton to form a soft element having a putty-like property. 

Ozawa, Kondo and Scranton show all of the elements of the claims except the 
side surface of the two semiconductor chips being coplanar. Such a limitation is not 
patentably distinguishable over the cited art because two vertically stacked 
semiconductor chips being identical, or having the same size would have side surfaces 
that are coplanar. However, Nakayama et al. shows (fig. 2) a device having two 
semiconductor chips (30, 40) that are vertically stacked and have side surfaces that are 
coplanar. The chips allows mounting resin to extend to both sides of the chip to mount 
them to the substrate together [01 1 1-01 12]. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the package 
of Ozawa, Kondo and Scranton by forming the chips having coplanar side surfaces as 
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taught by Nakayama to extend resin along both sides of the chip for mounting to a 
substrate. 

In re claims 1 1 and 12, Kondo shows (fig. 2) that the surface comprises the entire 
surface that is contained by a single plane or that the surface comprises part of the 
entire surface that is contained by a single plane (as shown in figures 1 or 3). 

In re claim 13, Ozawa discloses (col. 5, lines 50-65) that the encapsulant 
consists of an epoxy resin. 

Claims 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hikita et al. (US 6,133,637) in view of Scranton et al. (US 6,099,783) and Nakayama et 
al. (US Pub. 2002/0004258 A1). 

In re claim 14, Hikita et al. also disclose (col. 5, lines 8-55) a method of 
manufacturing a multi-chip package comprising: vertically stacking at least two 
semiconductor chips (14 and 16) on a substrate (lead frame 12a and 12b); the two 
chips having upper, lower, and side surfaces; bonding a bond pad (14b) on at least one 
of the at least two semiconductor chips to a bond finger (12b) on the substrate with a 
bonding wire (W); forming a soft element (26) on at least one side of at least one of the 
at least two chips; and encapsulating the semiconductor chips and the soft element 
using a mold resin (22). Hikita shows all of the elements of the claims except the soft 
element being an elastomer or epoxy resin without a filler. It is well known in the art that 
encapsulant materials can be formed with or without fillers to form the encapsulant 



Application/Control Number: 10/772,651 Page 9 

Art Unit: 2815 

having a desired property (adhesive property, hardness property, etc.) However, 
Scranton et al. discloses (col. 17, lines 56-61) that an epoxy resin material may be 
formed without a filler to so that the resin has a putty-like property. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the soft element of Hikita by using an encapsulant material having no filler as 
taught by Scranton to form a soft element having a putty-like property. 

Hikita and Scranton show all of the elements of the claims except the side 
surface of the two semiconductor chips being coplanar. Such a limitation is not 
patentably distinguishable over the cited art because two vertically stacked 
semiconductor chips being identical, or having the same size would have side surfaces 
that are coplanar. However, Nakayama et al. shows (fig. 2) a device having two 
semiconductor chips (30, 40) that are vertically stacked and have side surfaces that are 
coplanar. The chips allows mounting resin to extend to both sides of the chip to mount 
them to the substrate together [01 1 1-01 12]. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the package 
of Hikita and Scranton by forming the chips having coplanar side surfaces as taught by 
Nakayama to extend resin along both sides of the chip for mounting to a substrate. 

In re claims 15 and 16, Hikita et al. shows (fig. 9) that the method includes 
forming the soft element on an entire surface of the upper chip (16) and a portion of the 
side of the lower chip (14). 
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Claims 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hikita et al. (US 6,133,637) in view of Scranton etal. (US 6,099,783) and Nakayama et 
al. (US Pub. 2002/0004258 A1) as applied to claim 14 above, and further in view of 
Kondo et al. (JP 63-240053 A). 

In re claims 1 7-1 9, Hikita, Scranton, and Nakayama show all of the elements of 
the claims except the soft element contacting the entire surface of the an uppermost 
chip of the at least two semiconductor chips. Kondo discloses (abstract and fig. 2) a 
soft element (flexible material 9) formed on an entire upper surface and side surface of 
a chip (1 ). The soft element is formed between the chip and the mold resin (3) to protect 
the package from internal stress. The soft element also covers the bonding wire (5), the 
contact pad on the chip and the bond finger (4). Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the 
package of Hikita, Scranton, and Nakayama by forming the soft element on the top 
surface of the chip and between the chip and the mold resin as taught by Kondo to 
protect the package from internal stress. 

Response to Arguments 

Applicant's arguments filed with respect to the rejections above have been fully 
considered but they are not persuasive. 

In re the arguments against the rejection of claims 1 -7, 21 , 23 and that the 
references of Hikita, Kondo, Scranton, and Nakayama fail to disclose the amended 
limitation of soft element directly contacting the mold resin, the examiner believes that 
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the cited references still show all of the elements of the claims. In this case, Kondo at 
least discloses the soft element (6 or 9) in any of the figures contacting the mold resin 
(3) directly. Therefore, the references show all of the elements of the claims. 

In re the arguments against the rejection of claims 10-13 which are rejected over 
Ozawa, Kondo, Scranton, and Nakayama, the examiner believes that the references 
still show all of the elements of the claims. Although Ozawa shows that side surfaces of 
the semiconductor chips are stepped, it is possible to form a device having coplanar 
sidewalls and connected electrically with solder balls or other connections instead of 
just bond wires. Nakayama shows a similar configuration and cures the deficiences of 
Ozawa. Such modification would not destroy the function of Ozawa since Nakayama 
discloses the configuration in which the connections can be properly made without 
having a stair-step sidewall configuration. Therefore, the combination is proper and the 
references show all of the elements of the claims. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Warren whose telephone number is (571) 
272-1737. The examiner can normally be reached on Mon-Thur and alternating Fri 
9:00-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Matthew E Warren/ 

Primary Examiner, Art Unit 2815 

July 7, 2008 



